Glutathione and GSH-dependent enzymes in bronchoalveolar lavage fluid cells in response to ozone.
The purpose of this study was to determine if in vivo ozone exposure results in elevations in the levels of glutathione and glutathione-dependent enzymes in cells derived from bronchoalveolar lavage fluid (BALF). Our hypothesis was that, as part of a defense mechanism against oxygen toxicity, such cells would have increased levels of glutathione (GSH) in response to an oxidant stress. Female F344/N rats were exposed to 0.8 ppm ozone, 6 hr/day, for 1, 3, or 7 days, after which cells were collected by lung lavage. The GSH and GSH-peroxidase activity per milligram of protein in the cellular fraction, both necessary for reducing cellular peroxides, were elevated after 3 days of ozone exposure. After 7 days of exposure, cellular GSH had returned to control values, but the activity of glutathione reductase, the enzyme that reduces oxidized glutathione to GSH, was increased. Extracellular GSH concentration and glutathione reductase activity in BALF were also increased after 7 days of exposure. The total glutathione equivalents (GSH and GSSG, both cellular and extracellular) in BALF increased throughout the 7-day exposure, with GSH increasing first in the cells, and then in the extracellular fluid. This study demonstrated that the glutathione anti-oxidant system of BALF cells is stimulated by exposure to ozone. This response may serve to protect cells from the toxic effects of oxidant stress.